US009303951B2

a2 United States Patent 10) Patent No.: US 9,303,951 B2
Hancosky 45) Date of Patent: Apr. 5, 2016
(54) METHOD AND SYSTEM FOR ALIGNING A USPC ittt 42/112-148
POINT OF AIM WITH A POINT OF IMPACT See application file for complete search history.
FOR A PROJECTILE DEVICE
. . (56) References Cited
(71) Applicant: Umarex USA, Inc., Forth Smith, AR
us) U.S. PATENT DOCUMENTS
(72) Inventor: Jack Hancosky, Avoca, NY (US) 5,359,779 A * 11/1994 Polk ..o 31:3‘}]1)%}1/3?
(73) Assignee: Umarex USA, Inc., Forth Smith, AR 5410815 A *  5/1995 Parikh .o F4§‘3A/2373é0é
Us) 5491,546 A *  2/1996 Wascher .............. FA1G 1/38
356/20
(*) Notice: Subject to any disclaimer, the term of this 6,124,968 A *  9/2000 Pieri ......ccoocovrennnn. F41H 5/266
patent is extended or adjusted under 35 6230431 BL* 50001 B Fﬁg?/l‘}gg
,230, AT cvvvevrieirreerre e
U.S.C. 154(b) by 412 days. 362114
7,796,329 B2* 9/2010 Dobschal .................. F41G 1/30
(21) Appl. No.: 13/865,643 one iy
9,062,932 B2* 6/2015 Houde-Walter .......... F41G 1/35
(22) Filed: Apr. 18, 2013 . .
* cited by examiner
(65) Prior Publication Data
Primary Examiner — Samir Abdosh
US 2016/0047624 Al Feb. 18,2016 (74) Attorney, Agent, or Firm — Winthrop & Weinstine, P.A.
Related U.S. Application Data
s _ 7 ABSTRACT
(63) Continuation-in-part of application No. 13/667,070,
filed on Nov. 2, 2012, now Pat. No. 8,769,858. A method of aligning a point of aim with a point of impact for
a projectile device is disclosed. Using a superposition device
(51) Int.ClL coupled to the projectile device, at least three reference points
F41G 1/00 (2006.01) are superposed within a first target area with at least three
F41G 1/35 (2006.01) diverging beams of the superposition device. Positions for at
F41G 11/00 (2006.01) least three of the reference points are noted. A projectile is
(52) U.S.CL shot from the projectile device at a second target area, while
CPC .coeeven. F41G 1/35 (2013.01); F41G 11/001 the positions of the at least three reference points are main-
(2013.01) tained, to create the point of impact. The point of aim for the
(58) Field of Classification Search projectile device is adjusted to correspond with the point of

CPC oo, F41G 3/06; F41G 3/08; F41G 1/473;
F41G 1/54; F41G 3/02; F41G 1/35; F41G

1/38; F41G 1/30; F41G 3/326; F41G 1/00;

F41G 1/545; F41G 3/142; F41G 3/145;

F41G 3/2627; F41G 3/2644; F41G 3/2655

impact while the positions of the at least three reference
points are maintained. A system for aligning a point of aim
with a point of impact for a projectile device is also disclosed.

18 Claims, 31 Drawing Sheets




U.S. Patent Apr. 5, 2016 Sheet 1 of 31 US 9,303,951 B2

35\ 3~

L G

", =

200 yds.,




U.S. Patent Apr. 5, 2016 Sheet 2 of 31 US 9,303,951 B2

N

USING AT LEAST ONE SUPERPOSITION DEVICE COUPLED TG THE
PROJECTILE DEVICE, SUPERPOSE MULTIPLE OPTICAL
REFERENCE POINTS WITHIN A FIRST TARGET AREA

NOTE POSITIONS FOR AT LEAST TWO OF THE OFTICAL
REFERENCE POINTS

R 5 éﬁf
{

SHOOT A PROIECTILE FROM THE PROJECTILE DEVICE AT A
SECOND TARGET AREA, WHILE THE POSITIONS OF THE AT LEAST
TWO OPTICAL REFERENCE POINTS ARE MAINTAINED, TO
CREATE A POINT OF IMPACT

f"‘“ag
ADUST THE POINT OF AIM FOR THE PROJECTILE BEVICE TQ
CORRESPOND WITH THE POINT OF IMPACT WHILE THE
POSITIONS OF THE AT LEAST TWO OPTICAL REFERENCE POINTS
ARE MAINTAINED

FIG. 3




U.S. Patent Apr. 5, 2016 Sheet 3 of 31 US 9,303,951 B2




U.S. Patent Apr. 5, 2016 Sheet 4 of 31 US 9,303,951 B2

FIG. 6A FIG. 6B

<Al THESRES ~
BEA 888/ QA 0B \‘%

i

* ¢ d v
L
FIG. 7A FIG 7B

= B0RE

il SR
? LR ’




US 9,303,951 B2

Sheet 5 of 31

Apr. 5, 2016

U.S. Patent

el
s}

B A
—_— \_..\ .

200k

AN
u_. x

¢-v8 'old

.
~9%




U.S. Patent Apr. 5, 2016 Sheet 6 of 31 US 9,303,951 B2

.i‘( t
{ "
i '
e i <
= ‘ an
i i >R
i . i
i i
A '
% b
"\, .
N i
o
L
1
1
— -
!
: : a2
: o g
q t b
i
L
i t
I .
¥ 3
4 s
o~
C:g.a‘
ot

FIG. 8A-3




U.S. Patent Apr. 5, 2016 Sheet 7 of 31

e

e

s
i

o

~
=
R AR




US 9,303,951 B2

Sheet 8 of 31

Apr. 5, 2016

U.S. Patent




US 9,303,951 B2

Sheet 9 of 31

Apr. 5, 2016

U.S. Patent




U.S. Patent

Apr. §, 2016 Sheet 10 of 31

o)
i
=5}

.

128

25 Yards

US 9,303,951 B2

FIG. 10A



U.S. Patent Apr. 5,

2016

Sheet 11 of 31

US 9,303,951 B2

L T
E&i;}:“é S




US 9,303,951 B2

Sheet 12 of 31

Apr. 5, 2016

U.S. Patent

PADOT PRSL PAGS PAST PAST PADS PASZ PAODT
7oy _M\_
o O
/ :
rEL me

. el



U.S. Patent Apr. 5, 2016 Sheet 13 of 31 US 9,303,951 B2

| 136 136
Q \A FIG. 11A

‘o

8




U.S. Patent Apr. 5, 2016 Sheet 14 of 31 US 9,303,951 B2

o

140
20

A

8
136
140
8
13

\@’742
v 138
13
Q &'/ Fi6 11D




U.S. Patent Apr. 5, 2016 Sheet 15 of 31 US 9,303,951 B2

144

\_ FIG. 13A

FIG. 13B

\&




U.S. Patent Apr. 5, 2016 Sheet 16 of 31 US 9,303,951 B2

FIG. 14A-1 " FIG. 14A-2

FIG. 14C-1 FIG. 14C-2



U.S. Patent Apr. 5, 2016 Sheet 17 of 31 US 9,303,951 B2

AT & FIHET HME, ADJUST A TINST SPOT FRO AN AIMABLE 7%‘1‘3
LLUMINATION SOURCE, COUPLED T THE PROJECTHE DEVICE AT | <
A REPEATABLE LOCATION, SUCH THAT THE FIRSY SPOT COINCIDES

WHTH THE PUBNT OF A OF THE PROJECTHLE DEVICE ON A FIRST
SURFACE LOCATED AT A FIRST DISTANCE

* 135

LOCK THE AIMABLE fLLUMINATION SOURCE TO MAINTAIN THE |
COMNCIDENCE WITH THE POINT OF AIM AT THE FIRST TIME
_______ Y __r B
I "DETERMINE MAGNIFICATION AND RANGE | ————- < ==
SETTINGS AT THE FIRST TIME FOR AN RECORD THE
| ARSING DEVICE COUPLED TO THE I_.J MAGNIFICATION AND |
| PROJECTILE DEVICE AND USED FOR THE |  RANGE 3ETTINGS |
POINT OF AlM | e 1
Lo _tamrdeas i
18R ?‘v\“_“._..-; ad -_————
- REMOVE THE AIMABLE |
RECORD THE FIRST) DETERMINE THE | LLUMINATION SOURCE |
DISTANCE *— ST ISTANGE ™ FROM THE BROJECTIE
Sl Y — OEVICE |
e e e e o — o
1 188
f—— I ___________ N o __ _
RE-COUPLE THE LOCKED AIMABLE ILLUMINATION SOURCE T

THE PRIJIEDTILE DEVNIE AY THE REPEATABLE LOCATION |

AT ASECOND TIME, SHINE & SECOND SPOT FROM THE LOCKRED 7
AMASBLE HLUMGINATION SOURCE, CQUPLER T4 THE PROMECTILE
BEVICE AT THE REPEATABLE LOTATHON, ON A SECOND
SURFACE LOCATED SUBSTANTIALLY AT THE FIRST DISTANCE

SET THE MAGNIFICATION AND RANGE SETTINGS OF THE AanNG 1
| DEVICE TO THE DETERMINED MAGNIFICATION AND RANGE SETTINGS |

ATMIST THE POINT OF AN OF THE PROJECTILE BEVICE P I
NECESSARY 50 THAT THE POINT OF AIM COINCIDES WITH THE ’
SECOND P07 FROM THE LOCKED ARABLE ILLURNATION SOURCE

FIG. 15




U.S. Patent Apr. 5,2016

Sheet 18 of 31

US 9,303,951 B2

FIG. 16A



U.S. Patent Apr. 5, 2016 Sheet 19 of 31 US 9,303,951 B2

o
[E¥ B
—
by
K]
. T 3
o P, 3
; I ™
\{j 5 |
£ h L
P i A i
e i
L god 3
i o
: b K e RO
' L™ e
v 1
[ E
B

FIG. 16B




U.S. Patent Apr. 5, 2016 Sheet 20 of 31

[ R

-

%

Y

!
W 1y

e 1 e

N ~, §
/w i 3 \t 3
3 X ¢

US 9,303,951 B2

FIG. 16C



U.S. Patent Apr. 5, 2016 Sheet 21 of 31 US 9,303,951 B2

FIG. 16D




U.S. Patent Apr. 5, 2016 Sheet 22 of 31 US 9,303,951 B2

P i? 5 "-""\".‘\-‘._ N . ! Ry
Fi ) o

FIG. 17A-2

FIG. 17A-1




U.S. Patent Apr. 5, 2016 Sheet 23 of 31 US 9,303,951 B2

en 206




U.S. Patent Apr. 5, 2016 Sheet 24 of 31 US 9,303,951 B2

208

208

102‘;© 102r© 102" ™

o T—

%
s
\
\22&




U.S. Patent

Apr. 5, 2016

0 apre’?
Position  Position
A

B
FIG.25\

Sheet 25 of 31

US 9,303,951 B2

220

-




U.S. Patent Apr. 5, 2016 Sheet 26 of 31 US 9,303,951 B2

\\\\\\‘\\\\j?fi \\\\\\\\\\\jfﬁi
66 216 216 Q _iq_
j:%i‘s-:fz:i::::;;% :::::;:::__%
70 70 70 7
FIG. mz\\ T

220

FIG. 268 | ——2<

66 216 216
EEEE%E%E?EEEE}EEEEE% ;;;;;;;;;;zzo
216 0 70 70

\\\\\\\\\\\\\\\ ‘\\\\\\\\\\\\\\\\\\\



U.S. Patent Apr. 5, 2016 Sheet 27 of 31 US 9,303,951 B2

216 [
° ,/—"’51’551
j‘ér:::;‘ ““““ FIG. 27
T~
216 —~-
122
122
66 -
B e FIG. 28
T
122
66 216
j-_===;;;;;;::::::::::::::_::::E}:::::::::::
““““ S S —
FIG. 29 216 216
220
_2C18 °

25yards | |

FIG. 30

37.5yards ——»—



US 9,303,951 B2

122

e

222

FIG. 31

70
0,
46
> 22?

Sheet 28 of 31

FIG. 34

Apr. 5, 2016

FIG. 33
70]}»224
140
142
70
224:1 FIG. 35

\ézz
70
0,
46
22}L

U.S. Patent

L
224

FIG. 32



U.S. Patent Apr. 5, 2016 Sheet 29 of 31 US 9,303,951 B2

64




U.S. Patent

Apr. §, 2016 Sheet 30 of 31

US 9,303,951 B2

12 122
1 4 [y i 7 )
\ / | I
\\ /I ‘l Il
e AL NOA
82f \ /lﬁ SZIJ‘! l:,\ 84
\\ // 84 I| |
1
\ ,_ L / /7% L I
2301 7} A\zsz 2301 | /A\ 232
| |
| |
66’ | |18 66’ | |18




U.S. Patent Apr. 5, 2016 Sheet 31 of 31 US 9,303,951 B2

122

yards

yards

{
. -On
4 -Or
2 -Ona
O
O

126——CO O—~1L 126

200
yards

300
yards

Target to be disposed at 25 yards

FIG. 42




US 9,303,951 B2

1
METHOD AND SYSTEM FOR ALIGNING A
POINT OF AIM WITH A POINT OF IMPACT
FOR A PROJECTILE DEVICE

PRIORITY CLAIM AND RELATED
APPLICATIONS

This continuation-in-part application claims the benefit of
priority from non-provisional application U.S. Ser. No.
13/667,070 filed Nov. 2, 2012. Said application is incorpo-
rated by reference in its entirety.

BACKGROUND OF THE INVENTION

1. The Field of the Invention

The claimed invention generally relates to firearms and
other projectile devices. More particularly, the claimed inven-
tionrelates to methods and systems for aligning a point of aim
with a point of impact for a projectile device. The claimed
invention also relates to methods and systems for indicating a
relationship between a point of aim and a point of impact for
a projectile device.

2. Background Art

Firearms, and other projectile devices such as air guns,
pellet guns, and bows, are often provided with an aiming
device such as, but not limited to a scope, an iron sight, a dot
sight, a holographic sight, a shotgun sight, a bead sight, or a
ramp sight.

In order for the aiming device to have an increased effec-
tiveness, it is important to check and adjust the projectile
device and its aiming device such that a point of impact of a
projectile launched by the projectile device is aligned with the
point of aim of the aiming device. Such alignment, or zeroing
of'the point of aim and point of impact can make the projectile
device far more accurate than a non-aligned or non-zeroed
device.

In order to understand existing zeroing processes, it is
helpful to look at the trajectory of a projectile fired by a
projectile device in comparison to a point of aim for the same
projectile device. For convenience, a rifle will be used
throughout this specification as an example of a projectile
device, but it should be understood that projectile devices
include, but are not limited to rifles, pistols, shotguns, fire-
arms, BB guns, pellet guns, air guns, cannons, and bows. FIG.
1 schematically illustrates an example of a person aiming a
rifle 30 over a distance of one hundred yards using a scope 32.
For convenience, a scope will be used throughout this speci-
fication as an example of an aiming device coupled to the
projectile device. However, it should be understood that aim-
ing devices include, but are not limited to scopes, iron sights,
dot sights, holographic sights, shotgun sights, bead sights,
and ramp sights.

The person of FIG. 1 looks through the scope 32 and has a
point of aim which may lie along an imaginary sight line 34
which results from an orientation ofthe scope 32 (for example
an up/down or left/right orientation of the scope), an orienta-
tion of an optical axis within the scope, and position of the
person’s eye relative the scope and its optical axis. The sight
line 34, along which the point of aim may lie, is a straight line.

A projectile, in this example a bullet, when fired from the
rifle 30 will follow a curved path 36 due to the effect of
gravity. In the example of FIG. 1, looking at the curves only in
the two dimensions of the page, the curved path 36, or trajec-
tory, crosses the line of sight 34 at two points. For this
example, those two points are twenty-five yards and two
hundred yards. A change in alignment between the optical

15

25

30

40

45

2

axis of the scope and the rifle can cause the projectile trajec-
tory to cross the line of sight at different locations or not at all.

Looking only in the two dimensions of FIG. 1, if the
desired point of aim was at twenty-five yards or two hundred
yards, then the rifle 30 would be zeroed at those distances
because the point of aim is aligned with the point of impact at
the desired distance. In reality, a projectile device needs to be
zeroed in three dimensions. For example, FIG. 2 schemati-
cally illustrates a view of a target ring 38 through a scope 32.
The point of aim 40 is where the scope’s crosshairs 42, 44
meet. An operator has the point of aim directly in the middle
of the target ring 38, but FIG. 2 also illustrates an example
bullet hole marking a point of impact 46 from when the rifle
was fired with the point of aim 40 in the target ring 38.
Therefore, zeroing must be performed in three dimensions:
for example, up/down, left/right, and out to a particular dis-
tance.

Numerous situations may create a need to zero a projectile
device, including, but not limited to:

if the projectile device is new;

ifthe projectile device has a newly installed aiming device;

if the projectile device has been dropped, bumped, or oth-

erwise been roughly handled (the projectile device
undergoes traumatic impact);

if the projectile device has been dismantled and put back

together;

if the projectile device has been fired numerous times;

if the distance of the desired point of aim changes;

if different projectiles (as one example, different ammuni-

tion) will be used with the projectile device; and

if a different operator will be using the projectile device.

Various solutions have been proposed to help with the
zeroing of projectile devices. For example, a recursive solu-
tion utilizing multiple rounds (projectiles) is often used when
trying to zero projectile devices. As an example of such a
recursive solution, a person with a rifle having a scope may
aim at a target and then fire. Assuming the rifle starts off
aligned to at least shoot the bullet in the vicinity of the point
of'aim (for example, on a same target area), then the person
may measure a horizontal offset 48 and a vertical offset 50 (as
illustrated in FIG. 2) between the point of impact 46 and the
point of aim 40. Some scopes are equipped with horizontal
and vertical adjustment knobs/screws which can then be
twisted, dialed, or clicked a particular number of times, per a
manufacturer’s instructions to compensate for the horizontal
offset 48 and vertical offset 50. Unfortunately, it is often
difficult to determine how far to turn the adjustment dials
because the manufacturers guidelines may be based on a
distance different from the desired zeroing distance. Further-
more, the scope adjustment knobs often create audible clicks
as they are turned. These clicks need to be counted, but they
may be hard to hear in certain environments, especially if
hearing protection is being worn (as is often the case around
certain firearms). To make matters worse, the springs inside
many of the scope adjustment knobs often relax over time,
resulting in inaccurate offset compensation even if a desired
number of clicks or adjustment turns is used. Given such
variability in scope adjustment, a follow-up round, when fired
at the target, will most likely not coincide with the point of
aim. The process then needs to be repeated, often five to ten
times or more. The process is also further complicated and
delayed ifthe scope adjustments are more rudimentary and/or
if the projectile device operator is not highly skilled.

Such zeroing techniques can be very wasteful of ammuni-
tion or other projectiles. Considering that single rounds of
ammunition often cost $1.00 or more each, an enthusiast may
be spending $10-20 or more just to zero his weapon each
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time. According to the National Rifle Association, in 2010
people owned three hundred million firearms in the U.S.
alone. Military and law enforcement organizations are also
large consumers and users of firearms and other projectile
devices which need to be zeroed frequently. The potential
reduction in waste and cost savings are staggering if a more
efficient method of zeroing projectile devices can be discov-
ered.

Some have proposed methods for zeroing a projectile
device which utilize a laser arbor that can be inserted into the
barrel of a rifle or other firearm. The laser arbor may be
magnetized to temporarily adhere to the inside of the rifle
barrel or a properly sized caliber arbor can lodge against the
bore while the laser light is shined towards a target as a
surrogate for a point of impact since it originated coaxially
with the rifle barrel. The scope, or other aiming device, how-
ever, cannot be aligned with the laser light since the light
travels in a straight line as opposed to the curved trajectory of
a bullet. Therefore, if the laser light from such arbor devices
is projected onto a target, the scope’s point of aim must be
aligned somewhere else offset from the laser. This increases
the opportunity for human error. Such errors can be compli-
cated by wobble from the magnetically attached laser arbor.
Furthermore, some firearms can’t be used with a magnetic
laser arbor because the barrels are not iron-based and there-
fore non-magnetic. On top of this, the more serious firearm
enthusiasts will not use such a device which intrudes into the
barrel crown because it may cause distortion to the barrel’s
grooving. Still further, such methods require a minimum of
two rounds (one initial shot, and at least one follow-up shot to
compensate for the flat laser trajectory).

In an attempt to overcome objections to barrel crown intru-
sion, some manufacturers have created laser cartridges which
can be cambered to shine laser light down the inside length of
a rifle barrel and out onto a target. While crown insertion is
avoided, the linear trajectory of the laser results in similar
downfalls to the previously described solution. Furthermore,
the spot radius of existing cartridge lasers is quite large,
making it further difficult to zero the point of aim onto a point
of impact.

Other zeroing solutions provide magnetic grids which can
be stuck onto the end of a rifle barrel, rather than inserted into
the bore. The scope is then aligned with the grid visible at the
end of the barrel. Such methods are useful for “getting a shot
on paper” (hitting a paper target), but then usually one of the
above methods is needed, typically the recursive method, to
truly align the point of aim with the point of impact. Further-
more, as yet another magnetic method, such a technique does
not work with firearms made from non-iron-based materials.

Therefore, there is a need for a more efficient, reliable, and
money and ammunition saving method and system for align-
ing a point of aim with a point of impact for a projectile
device. Additionally, there is a need for a method and system
of'indicating a relationship between a point of aim and a point
of impact for a projectile device so that a previously zeroed
projectile device may be more quickly checked for zero and
realigned if necessary in an efficient manner.

SUMMARY OF THE INVENTION

A method of aligning a point of aim with a point of impact
for a projectile device is disclosed. Using a superposition
device coupled to the projectile device, at least three reference
points are superposed within a first target area with at least
three diverging beams of the superposition device. Positions
for at least three of the reference points are noted. A projectile
is shot from the projectile device at a second target area, while
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the positions of the at least three reference points are main-
tained, to create the point of impact. The point of aim for the
projectile device is adjusted to correspond with the point of
impact while the positions of the at least three reference
points are maintained.

A system for aligning a point of aim with a point of impact
for a projectile device is also disclosed. The system includes
a superposition device configured to be coupled to the pro-
jectile device, and to superpose at least three reference points
within a first target area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically illustrates an example of a person
aiming a rifle over a distance of one hundred yards using a
scope.

FIG. 2 schematically illustrates one example of a view of a
target ring through a scope, where a point of impact is not
properly aligned with a point of aim.

FIG. 3 illustrates one embodiment of a method of aligning
a point of aim with a point of impact for a projectile device.

FIG. 4 schematically illustrates one embodiment of a sys-
tem for aligning a point of aim with a point of impact for a
projectile device.

FIG. 5 schematically illustrates one embodiment of a sys-
tem, coupled to a rifle, for aligning a point of aim with a point
of impact.

FIGS. 6 A and 6B schematically illustrate embodiments of
projection devices for projecting multiple optical reference
points.

FIGS. 7A-7E illustrate embodiments of multiple optical
reference points.

FIG. 8A-1 schematically illustrates an embodiment of
using at least one projection device coupled to a projectile
device to project multiple optical reference points within a
first target area that coincides with a second target area having
a target ring.

FIG. 8A-2 schematically illustrates an embodiment of
using at least one projection device coupled to a projectile
device to project multiple optical reference points within a
first target area that is closer than a second target area having
a target ring.

FIG. 8A-3 schematically illustrates an embodiment of
using at least one projection device coupled to a projectile
device to project multiple optical reference points within a
first target area that is farther than a second target area having
a target ring.

FIG. 8B schematically illustrates one embodiment of not-
ing positions for at least two of the optical reference points.

FIG. 8C schematically illustrates an embodiment of shoot-
ing a projectile from the projectile device at a second target
area, while the positions of the at least two optical reference
points are maintained, to create a point of impact.

FIG. 8D schematically illustrates an embodiment of
adjusting the point of aim for the projectile device to corre-
spond with the point of impact while the positions of the at
least two optical reference points are maintained.

FIG. 9 schematically illustrates one example of a view of a
target ring through a scope, where a point of impact is prop-
erly aligned with a point of aim.

FIG. 10A schematically illustrates one embodiment of a
target having a first target area with pre-printed reference
points corresponding to desired positions for optical refer-
ence points. This target embodiment also has a second target
area with a pre-printed target ring.

FIG. 10B schematically illustrates another embodiment of
a target having a first target area with pre-printed reference
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points corresponding to desired positions for optical refer-
ence points. This target embodiment also has a second target
area with a preprinted target ring.

FIG. 10C schematically illustrates a further embodiment of
a target having a first target area with adjustable reference
points corresponding to desired positions for optical refer-
ence points. This target embodiment also has a second target
area on which a target may be drawn or hung.

FIG. 11A schematically illustrates one embodiment of a
view through a projectile device scope, the scope having
multiple optical reference points thereon which may be pro-
jected onto a target area by being superimposed on the
scope’s image.

FIG. 11B schematically illustrates one embodiment of a
view through the projectile device scope of FIG. 11A,
wherein the multiple optical reference points of the embodi-
ment of FIG. 11A are projected onto a first target area through
superimposition of the scope’s optical reference points onto
multiple alignment points within the first target area.

FIG. 11C schematically illustrates an example of a view
through the projectile device scope of FIG. 11B, wherein a
projectile has been shot from the projectile device at a second
target area while the positions of the at least two optical
reference points are maintained to create a point of impact.

FIG. 11D schematically illustrates an example of a view
through the projectile device scope of FIG. 11C, wherein the
point of aim for the projectile device has been adjusted to
correspond with the point of impact while the position of the
at least two optical reference points are maintained.

FIG. 12 schematically illustrates that the processes can be
also be applied with shotgun projectile devices.

FIG. 13A schematically illustrates an embodiment of a
system for aligning a point of aim with a point of impact for
a projectile device, wherein the embodiment includes or is
fashioned to support a level.

FIG. 13B schematically illustrates an embodiment of a
system for aligning a point of aim with a point of impact for
a projectile device, wherein the embodiment includes or is
fashioned to receive a remote activation switch for the at least
one projection device.

FIGS. 14A-1, 14B-1, and 14C-1 schematically illustrate
embodiments of difterent mounting methods for coupling at
least one projection device to a projectile device.

FIGS. 14A-2, 14B-2, and 14C-2 schematically illustrate
partially exploded views of the embodiments of FIGS. 14A-1,
14B-1, and 14C-1, respectively.

FIG. 15 illustrates one embodiment of a method of indi-
cating a relationship between a point of aim and a point of
impact for a projectile device.

FIG. 16A schematically illustrates one embodiment of a
system, coupled to a rifle, for indicating a relationship
between a point of aim and a point of impact.

FIG. 16B schematically illustrates, at a first time, adjusting
a first spot from an aimable illumination source, coupled to
the projectile device at a fixed location, such that the first spot
coincides with the point of aim of the projectile device on a
first surface located at a first distance.

FIG. 16C schematically illustrates, at a second time, shin-
ing a second spot from the locked aimable illumination
source, coupled to the projectile device at the fixed location,
on a second surface located substantially at the first distance.

FIG. 16D schematically illustrates adjusting the point of
aim of the projectile device so that the point of aim coincides
with the second spot from the locked aimable illumination
source.
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FIGS. 17A-1 and 17B-1 schematically illustrate embodi-
ments of an aimable illumination source that may be coupled
to a projection device.

FIGS. 17A-2 and 17B-2 schematically illustrate a partially
exploded view of the aimable illumination source of FIGS.
17A-1 and 17B-1, respectively.

FIG. 18 schematically illustrates one embodiment of a
system for indicating a relationship between a point of aim
and a point of impact for a projectile device, wherein the
system has an embodiment of an index for recording a dis-
tance.

FIGS. 19-21 depict the results of a series of conventional
steps taken to zero a projectile device.

FIG. 22 depicts an effect of using only one reference point
in zeroing a projectile device.

FIG. 23 depicts yet another effect of using only one refer-
ence point in zeroing a projectile device.

FIG. 24 depicts an effect of using two reference points in
zeroing a projectile device.

FIG. 25 depicts an effect of using three parallel beams and
their corresponding reference points in zeroing a projectile
device.

FIG. 26 depicts an effect of using three diverging beams
and their corresponding reference points in zeroing a projec-
tile device.

FIG. 26 A depicts an effect of using two parallel beams and
a third beam orientated at an angle with the two parallel
beams and the corresponding reference points of all three
beams in zeroing a projectile device.

FIG. 26B depicts an effect of using three converging beams
and their corresponding reference points in zeroing a projec-
tile device.

FIGS. 27-29 depict effects of adjusting the divergence of
three beams on the footprint encompassed by the three refer-
ence points made by the three beams.

FIG. 30 depicts effects of the divergence of beams at vari-
ous target distances from a source.

FIG. 31 depicts an alignment of a projectile device with a
target using a superposition device having three diverging
beams and the corresponding reference points of the three
beams in zeroing a projectile device.

FIGS. 32-34 depict the results of a present series of steps
taken to zero a projectile device using three reference points.

FIG. 35 depicts one embodiment of a view through the
projectile device scope of FIG. 31, wherein three alignment
points of the projectile device scope are projected through
superimposition of the scope’s three alignment points onto
the three reference points within the first target area.

FIG. 36 depicts an embodiment of a mounting method for
coupling at least one projection device having three separate
beams to a projectile device.

FIG. 37 depicts one embodiment of a system for indicating
arelationship between a point of aim and a point of impact for
aprojectile device, wherein the system has a means for adjust-
ing the divergence of the beams to create suitably sized beam
footprint to superpose reference points disposed at various
distances from the projectile device.

FIG. 38 depicts a rubberized sleeve to which a superposi-
tion device having three beams is attached, the sleeve is
configured to be slid on a scope to secure the superposition
device to a projectile device.

FIG. 39 depicts a rubberized sleeve to which an adjustable
superposition device having three beams is attached, the
sleeve is configured to be slid on a scope to secure the super-
position device to a projectile device.

FIG. 40 depicts a focusable superposition device casting a
pair of beams at a first degree of divergence.
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FIG. 41 depicts a focusable superposition device casting a
pair of beams at a second degree of divergence.

FIG. 42 depicts a pre-printed target that is configured for
used with pre-calibrating or zeroing a projectile device for a
plurality of distances.

It will be appreciated that for purposes of clarity and where
deemed appropriate, reference numerals have been repeated
in the figures to indicate corresponding features, and that the
various elements in the drawings have not necessarily been
drawn to scale in order to better show the features.

PARTS LIST

30—rifle

32—scope

34—imaginary sight line

36——curved path

38target ring

40—point of aim

42—scope’s crosshair

44—scope’s crosshair

46—point of impact

48— horizontal offset

50—vertical offset

52—step of superimposing multiple reference points within a
first target area

54—step of noting positions for at least two of the optical
reference points

56—step of shooting a projectile from projectile device at a
second target area while the positions of the at least two
optical reference points are maintained to create a point of
impact

58—step of adjusting the point of aim for the projectile device
to correspond with the point of impact while the positions
of the at least two optical references points are maintained

60—system

62—Ilaser or superposition device

64——clamp

66—superposition device

68—rifle or projectile device

70—optical reference point or reference point

72—embodiment of superposition device

74A—laser

74B—laser

76—embodiment of superposition device

78—illumination source

80—beam splitter

82—Airst light beam

84—second light beam

86—mirror

88A, 88B—dot

90A, 90B—end

92A,92B—end

94 A, 94B—outer corner

96A, 96B—side

98— first target area

100—second target area

102—target ring

104—first target area

106—second target area

108—first target area

110—second target area

112—writing device

114—vpush pin

116—point of impact

118—point of aim

120—scope
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122—target

124—first target area
126—pre-printed reference points
128—second target area
129—¢rid

130—target

132—first target area
134—adjustable reference points
136—optical reference points
138—alignment points
140—point of impact
142—point of aim

144—center of mass

146—system
148—level
150—system

152—activation switch

154—angular clamping device

156—projectile device

158——clamp

160—mounting rail

162—projection or superposition device

164—guide rail

166—aimable illumination source

168—first surface

170—first distance

172—point of aim

174—Afirst spot

176—step of locking the aimable illumination source to
maintain the coincidence with the point of aim at the first
time

178—optional step of determining magnification and range
settings at the first time for an aiming device coupled to the
projectile device and used for the point of aim

180—optional step of recording the magnification and range
settings

182—optional step of removing the aimable illumination
source from the projectile device

184—optional step of determining the first distance

186—optional step of recording the first distance

188—optional step of re-coupling the locked aimable illumi-
nation source to the projectile device at the repeatable
location, on a second surface located substantially at the
first distance

190—step of, at second time, shining a second spot from the
locked aimable illumination source, coupled to the projec-
tile device at the repeatable location, on a second surface
located substantially at the first distance

192—second spot

194—second surface

196—optional step of setting the magnification and range
settings of the aiming device to the determined magnifica-
tion and range settings

198—step of adjusting the point of aim of the projectile
device if necessary so that the point of aim coincides with
the second spot from the locked aimable illumination
source

200—point of aim

202—aimable illumination source

203—stop
204—star nuts
206—index

208—group of points of impact

210——centroid of group of points of impact
212—rubberized sleeve

214—superposition device pitch angle adjuster
216—beam for superposing reference point
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218—proximal plane

220—distal plane

222—projection of crosshairs 42, 44
224—alignment point in scope
226—Ilongitudinal axis of superposition device
228 longitudinal axis of sleeve
230—adjustable beam splitter
232—adjustable mirror

PARTICULAR ADVANTAGES OF THE
INVENTION

The present projectile device zeroing system which takes
advantage of a three diverging-beam superposition device
coupled with three reference points, eliminates inaccuracies
involved in zeroing a projectile device that are caused by
uncertainties in pitch, yaw and roll angles associated with a
superposition device having one or two beams as disclosed in
Applicant’s co-pending application U.S. Ser. No. 13/667,
070.

Compared with a conventional zeroing method, the present
method eliminates the use of multiple rounds, reduces the
amount of time taken, and increases the effectiveness in zero-
ing a projectile device.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

The term “about” is used herein to mean approximately,
roughly, around, or in the region of. When the term “about™ is
used in conjunction with a numerical range, it modifies that
range by extending the boundaries above and below the
numerical values set forth. In general, the term “about” is
used herein to modify a numerical value above and below the
stated value by a variance of 20 percent up or down (higher or
lower).

The term “marking beam” or “beam” is used herein to
mean (1) a beam emanating from a superposition device, the
beam is used in producing a dot in a first target area where the
dot is to be marked as a reference point in a first target area, or
(2) a beam emanating from a superposition device, the beam
is used in superimposing a reference point that is pre-printed
or otherwise made available in a first target area.

FIG. 3 illustrates one embodiment of a method of aligning
apoint of aim with a point of impact for a projectile device. A
projectile device may include, but is not limited to a rifle, a
pistol, a gun, a shotgun, a firearm, a BB gun, an air gun, a
pellet gun, a bow, a cannon, or any weapon from which a
projectileis launched explosively, pneumatically, or by stored
tension. As mentioned previously, for convenience, the pro-
jectile device will often be discussed in terms of a rifle within
this specification. However, it should be understood that the
scope of a projectile device is much larger than just a rifle and
is intended to include, but not be limited to, all listed examples
of projectile devices, their equivalents, and alternates.

In step 52, using at least one superposition device coupled
to the projectile device, multiple optical reference points or
reference points are superposed within a first target area. In
some embodiments, the at least one superposition device may
include at least one illumination source such as, but not lim-
ited to a laser. In the case where the at least one superposition
device coupled to the projectile device is at least one illumi-
nated light source, the at least one illuminated light source can
project multiple optical reference points onto the first target
area as visible light spots and/or shapes shined onto the first
target area. In other embodiments, the at least one superpo-
sition device may include scope features (multiple optical
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reference points) which are visible over (superposed) on the
first target area when looking through the scope. Such
embodiments will be discussed further in more detail later in
this specification.

In step 54, positions for at least two of the optical reference
points are noted. In the case of illuminated optical reference
points, the optical reference points may be marked on the first
target area with items such as, but not limited to a marker, a
writing device, a push pin, or a sticker. Alternatively, the
optical reference points may be noted by aligning the illumi-
nated optical reference points over pre-printed indicators in
the first target area. Similarly, in the case of embodiments
where the at least two optical reference points come from
scope features which may be superposed on a target area by
looking through a scope, the optical reference points may be
noted by aligning the scope’s optical reference points over the
pre-printed indicators in the first target area,

In step 56, a projectile is shot from the projectile device at
a second target area, while the positions of the at least two
optical reference points are maintained, to create the point of
impact. In some embodiments, the first target area may
include the second target area. On other embodiments, the
first target area and the second target area may be located in
different locations and not even physically connected to one
another. This will be discussed in more detail later in this
specification. Projectiles may include, but are not limited to a
bullet, multiple shot, a BB, a pellet, and an arrow. In step 58,
the point of aim for the projectile device is adjusted to corre-
spond with the point of impact while the positions of the at
least two optical reference points are maintained on their
noted locations. The point of aim for a projectile device is
determined, in part by the aiming device used with the pro-
jectile device. Some examples of aiming devices include, but
are not limited to a scope, an iron sight, a dot sight, a holo-
graphic sight, a shotgun sight, a bead sight, and a ramp sight.
Once the point of aim for the projectile device is adjusted to
correspond with the point of impact, while the positions of the
at least two optical reference points are maintained on their
noted locations, the projectile device will be properly zeroed
(the point of aim will be aligned with the point of impact) with
only a single shot.

Without being tied to a particular theory, this method relies
on triangulation, using the point of impact and the multiple
optical reference points to obtain a minimum of three points
ofreference to ensure that when the point of aim is moved that
other variables such as distance from target and rifle cant
(tipping) are minimized.

FIG. 4 schematically illustrates one embodiment of a sys-
tem 60 for aligning a point of aim with a point of impact for
a projectile device. The system 60 has at least one superpo-
sition device configured to be coupled to the projectile device,
and to superpose multiple optical reference points within a
target area. For the embodiment of FIG. 4, the system 60 has
two superposition devices 62 (lasers in this example) which
may be coupled to arifle barrel via clamp 64. There are many
types of connections known to those skilled in the art which
would allow the coupling of the lasers 62 to a rifle barrel. As
just some non-limiting examples, rounded, oval, or angled
screw-on clamps may be used. Other embodiments may have
clamps which are cantilevered to enable quick attachment and
removal of the system 60. Still other embodiments may make
use of existing or custom detents, tapped holes, threaded
posts, adhesives, interchangeable mounting brackets, and/or
the like, as well as other mounting positions on the projectile
device.

FIG. 5 schematically illustrates one embodiment of a sys-
tem 66, coupled to a rifle 68, for aligning a point of aim with
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a point of impact. As can be seen in this view, the lasers 62
may be activated to create multiple optical reference points 70
on a target area. In some embodiments, it may be desirable to
have the lasers diverge so that the spacing of the gap between
the optical reference points 70 has a relation to the distance
from the target. In some embodiments, this amount of laser
divergence may be adjustable.

FIGS. 6A and 6B schematically illustrate embodiments of
superposition devices for superposing multiple optical refer-
ence points. The superposition device embodiment 72 of FIG.
6A has two illumination sources, in this example lasers 74A
and 74B. Other embodiments may be like superposition
device embodiment 76 of FIG. 6B which has one illumination
source 78 sending light through a beam splitter 80 to create a
first light beam 82 which will correspond to a first optical
reference point. The beam splitter 80 also creates a second
light beam 84 which exits the superposition device 76 after
being redirected by mirror 86. The superposition device
embodiments of FIGS. 6A and 6B are merely illustrative that
the superposition devices may have many different configu-
rations. Those skilled in the optical arts may select from any
of' a number of superposition device designs, provided the
multiple optical reference points are visibly superposed at a
desired target distance or distances.

FIGS. 7A-7E illustrate a non-exhaustive set of embodi-
ments of multiple optical reference points created by one or
more superposition devices. The embodiment of FIG. 7A is
used often throughout this specification and includes two dots
88A and 88B as its multiple optical reference points. The
embodiment of FIG. 7B has multiple ends 90A and 90B
which could be used as multiple optical reference points. The
embodiment of FIG. 7C has ends 92A and 92B, inner and
outer corners 94A and 94B, sides 96A, 96B, 96C, and 96D
which may be used in parts or in whole a multiple optical
reference points. FIGS. 7D and 7E illustrate two other
embodiments of shapes which could be created by one or
more superposition devices, such shapes having multiple
sides and corners with which to create optical reference
points.

As mentioned briefly before, the at least one superposition
device may project multiple optical reference points onto a
first target area. This first target area may be in a variety of
locations relative to a second target area where the point of
aim will occur. For example, FIG. 8 A-1 schematically illus-
trates an embodiment of using at least one superposition
device 66 coupled to a rifle 68 to superpose (project in this
embodiment) multiple optical reference points 70 within a
first target area 98 that coincides with a second target area 100
having a target ring 102. In this example, the first target area
98 and the second target area 100 are on the same paper target.

By comparison, FIG. 8A-2 schematically illustrates an
embodiment of using at least one superposition 66 device
coupledto a projectile device 68 to superpose multiple optical
reference points 70 within a first target areca 104 that is closer
than a second target area 106 having a target ring 102. This
configuration may be useful for enabling embodiments which
use lower power lasers to superpose optical reference points,
since the laser or lasers would not need to be powerful enough
to be visible at the second target area distance.

Furthermore, FIG. 8A-3 schematically illustrates an
embodiment of using at least one superposition device 66
coupledto a projectile device 68 to superpose multiple optical
reference points 70 within a first target area 108 that is farther
than a second target area 110 having a target ring 102. The
three scenarios of FIGS. 8A-1, 8A-2, and 8A-3 are all com-
patible with the methods disclosed herein. For the sake of

25

30

35

40

45

55

60

12

simplicity, therefore, the remaining discussion will use the
situation of FIG. 8A-1 in the following discussions.

FIG. 8B schematically illustrates one embodiment of not-
ing positions for at least two of the optical reference points. As
some non-limiting examples, the positions for the two optical
reference points 70 may be noted with a writing device 112 or
with a device like a push pin 114.

FIG. 8C schematically illustrates an embodiment of shoot-
ing a projectile from the projectile device 68 ata second target
area 100, while the positions of the at least two optical refer-
ence points 70 are maintained, to create a point of impact 116.
A point of aim 118 also exists as determined by sighting down
the scope 120 towards the target. While it is not necessary to
establish the point of aim 118 prior to noting the multiple
optical reference points 70, if this is done, then the point of
aim can start off directed towards a desired point of aim.

FIG. 8D schematically illustrates an embodiment of
adjusting the point of aim 118 for the projectile device 68 to
correspond with the point of impact 116 while the positions of
the at least two optical reference points 70 are maintained.
The method used to adjust the point of aim 118 for the pro-
jectile device 68 will depend on the aiming device being used.
The beauty of this method, however, is that rulers are not
needed to measure offsets and clicks do not need to be
counted. The adjustments available simply need to be turned
or otherwise adjusted until the point of aim 118 moves over
the point of impact. At this point, the projectile device is
zeroed, after having only fired a single projectile round. FIG.
9 schematically illustrates one example of a view of a target
ring 102 through a scope 120, where a point of impact 116 is
properly aligned with a point of aim 118 following use of the
described method.

As an alternative to noting the locations of the multiple
optical reference points with a marker or pins, FIG. 10A
schematically illustrates one embodiment of a target 122
having a first target area 124 with pre-printed reference points
126 corresponding to desired positions for optical reference
points. Targets 122 may be made with the pre-printed refer-
ence points 126 spaced apart for particular zeroing distances,
such as, but not limited to one or more of 25 yds., 50 yds., and
100 yds. By using such a pre-printed target 122, the user can
complete the zeroing process without need for the user or an
assistant to walk out to the target during the zeroing process.
The user would need to be at the proper distance from the
target, but that distance can only be achieved when the optical
reference points align with the pre-printed reference points
126. Alignment of the optical reference points with the pre-
printed reference points 126 would be another way of noting
positions for the at least two optical reference points. This
target embodiment also has a second target area 128 with a
pre-printed target ring 102. Although a simple target ring 102
is illustrated in this embodiment, other embodiments may
include a variety of targets as desired. Alternatively, no target
may be included in the second target area 128. This would
allow the user to draw or hang up his own additional target.
FIG. 10B schematically illustrates another embodiment of a
target 122 having a first target area 124 with pre-printed
reference points 126 corresponding to desired positions for
optical reference points. The embodiment of FIG. 10B also
includes a grid 129 in the first target area 124. The grid 129
has horizontal lines which can be used as an assistance for
leveling the target 122. The horizontal and vertical lines of the
grid 129 also may provide alignment guides for a user when
aligning the optical reference points with the preprinted target
references. FIG. 10C schematically illustrates a further
embodiment of a target 130 having a first target area 132 with
adjustable reference points 134 corresponding to desired



US 9,303,951 B2

13

positions for optical reference points. The adjustable refer-
ence points 134 enable a single target with pre-printed refer-
ence points to be used at multiple distances by selecting the
appropriate reference point spacing on the target 130. This
target embodiment also has a second target area on which a
target may be drawn or hung.

As mentioned previously, superposing multiple optical ref-
erence points within a target area does not have to be done
with an illumination device. Alternatively, this may be
accomplished by superposing multiple optical references vis-
ible in the scope optical path within the target area. Then, the
step of noting positions for at least two of the optical reference
points may be accomplished by aligning the multiple optical
references over predetermined marks in the target area. For
example, consider FIG. 11A which schematically illustrates
one embodiment of a view through a projectile device scope,
the scope having multiple optical reference points 136
thereon which may be superposed onto a target area. In such
embodiments, optical reference points visible in the scope
may be etched on a portion of glass or other transparent or
transmissive material in the optical path. Alternatively or
additionally, the optical reference points may be constantly or
selectively illuminated in one or more colors. In some
embodiments, a spacing between the multiple optical refer-
ence points may be adjusted.

FIG. 11B schematically illustrates one embodiment of a
view through the projectile device scope of FIG. 11A,
wherein the multiple optical reference points of the embodi-
ment of FIG. 11A are superposed onto a first target area
through superposition of the scope’s optical reference points
136 onto multiple alignment points 138 within the first target
area.

FIG. 11C schematically illustrates an example of a view
through the projectile device scope of FIG. 11B, wherein a
projectile has been shot from the projectile device at a second
target area. while the positions of the at least two optical
reference points 136 are maintained on the alignment points
138 to create a point of impact 140.

FIG. 11D schematically illustrates an example of a view
through the projectile device scope of FIG. 11C, wherein the
point of aim 142 for the projectile device has been adjusted to
correspond with the point of impact 140 while the position of
the at least two optical reference points 136 are maintained.

The described methods herein may be used with buckshot
projectiles by treating a buckshot pattern center of mass 144
as a single point of impact which can then be aligned with a
point of aim 140 as schematically illustrated in FIG. 12.

The methods and systems for aligning a point of aim with
a point of impact disclosed herein are compatible with a
variety of accessories. For example, FIG. 13 A schematically
illustrates an embodiment of a system 146 for aligning a point
of'aim with a point of impact for a projectile device, wherein
the embodiment includes or is fashioned to support a level
148. The level 148 may be useful for helping a shooter to
avoid canting his projectile device. This may be especially
helpful in embodiments where the user is marking the optical
reference points with a marker or a pen. Some embodiments
can avoid the need for a level on the system coupled to the
projectile device if pre-printed alignment points are hung
level with each other on the target.

As another non-exhaustive example of an accessory which
is compatible with the systems and methods disclosed herein,
FIG. 13B schematically illustrates an embodiment of a sys-
tem 150 for aligning a point of aim with a point of impact for
a projectile device, wherein the embodiment includes or is
fashioned to receive a remote activation switch 152 for the at
least one superposition device. Such switches can be handy to
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reduce rifle movement when activating embodiments having
a laser light or other switchable superposition device.

FIGS. 14A-1, 14B-1, and 14C-1 schematically illustrate
non-exhaustive embodiments of different mounting methods
for coupling at least one projection device to a projectile
device. For simplicity, screws are not illustrated. FIG. 14A-1
illustrates an angular clamping device 154 which can be
tightened onto a rifle barrel. The projection device 156 is
permanently coupled to the clamp 154. The device of FIG.
14B-1 is similar to the one from FIG. 14A-1, however, the
clamp 158 is fitted with a mounting rail 160 so that the
projection devices 162 can be removed from the clamp 158
without removing the clamp 158 from the barrel. Numerous
mounting rails, similar to the one illustrated are known to
those skilled in the art. In clamp embodiments, a padded
lining may be included for placement between the clamp and
the gun barrel to reduce the amount of recoil transferred to the
projection device. In other embodiments, such as the embodi-
ment of FIG. 14C-1, a guide rail 164 may be provided for
direct attachment to detents threaded posts or tapped holes in
the barrel, enabling the superposition device 162 to be
quickly removed or attached to the guide rail 164. Numerous
other attachment methods are known to those skilled in the art
and are intended to be covered in the scope of this description
and the attached claims. FIGS. 14A-2, 14B-2, and 14C-2
schematically illustrate partially exploded views of the
embodiments of FIGS. 14A-1, 14B-1, and 14C-1, respec-
tively.

The methods disclosed herein are highly effective for effi-
ciently and accurately zeroing a projectile device. Once a
device is known to be zeroed, it is also useful to have a method
and system for ensuring the projectile device is kept in a
zeroed condition and if not, providing a way to quickly rezero
the projectile device. Accordingly, FIG. 15 illustrates one
embodiment of a method of indicating a relationship between
a point of aim and a point of impact for a projectile device.
The method of FIG. 15 is described with additional reference
to FIGS. 16 A-16D which schematically illustrate the system
and its various steps. FIG. 16 A schematically illustrates a
system for indicating a relationship between a point of aim
and a point of impact. The system comprises an aimable
illumination source 166 configured to be coupled to the rifle
(projectile device) 68 at a repeatable location. The rifle 68 can
be aimed at a target or surface 168 a first distance 170 from the
projectile device 68. This establishes a point of aim 172. The
aimable illumination source 166 pivots in a plane which inter-
sects the point of aim 172 and creates a first spot 174. In step
166, from FIG. 15, and with regard to FIG. 16B, ata first time,
the first spot 174 from the aimable illumination source 166,
coupled to the projectile device 68 at a repeatable location, is
adjusted such that the first spot 174 coincides with the point of
aim 172 of the projectile device on a first surface 168 located
at a first distance 170. In step 176, from FIG. 15 the aimable
illumination source 166 is locked to maintain the coincidence
with the point of aim 172 at the first time. In optional step 178,
the magnification and range settings at the first time may be
determined for the aiming device coupled to the projectile
device and used for the point of aim. In optional step 180, the
determined magnification and range settings may be
recorded. In optional step 182, the aimable illumination
source may be removed from the projectile device so that it
may be protected. A variety of storage options exist for the
aimable illumination source, including a hollowed out por-
tion of a rifle stock. In optional steps 184, 186, the first
distance 170 may be determined and recorded. If the aimable
illumination source was removed from the projectile device
in optional step 182, then at a later time, prior to checking the
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zero status of the projectile device, in optional step 188 the
locked aimable illumination source may be recoupled to the
projectile device at the repeatable location. In step 190 from
FIG. 15, and with regard to FIG. 16C, at a second time, a
second spot 192 from the locked aimable illumination source
166, coupled to the projectile device 68 at the fixed location,
is shined on a second surface 194 located substantially at the
first distance 170. In optional step 196, the magnification and
range settings of aiming device are set to the determined
magnification and range settings. In step 198 from FIG. 15,
and with regard to FIGS. 16C and 16D, the point of aim 200
of'the projectile device 68 is adjusted, if necessary, so that the
point of aim 200 coincides with the second spot 192 from the
locked aimable illumination source 166.

FIG. 17A-1 schematically illustrates an embodiment an
aimable illumination source 202 that may be coupled to a
projectile device. Various clamps guides, and mounting
options, similar to those discussed above, are known to those
skilled in the art and may be used to couple to the projectile
device. FIG. 17A-2 schematically illustrates a partially
exploded view of the aimable illumination source of FIG.
17A-1. Since the aimable illumination source would need to
be locked in place, this non-limiting embodiment utilizes a
pair of star nuts 204 on a pivot joint that can be loosened to
adjust a pivot angle and tightened to preserve the angle. FIG.
17B-1 illustrates another embodiment of an aimable illumi-
nation source 202 that may be coupled to a projectile device,
in this case, with a guide rail 164 which may be provided for
direct attachment to detents, threaded posts, or tapped holes
in the barrel, enabling the aimable illumination source 202 to
be quickly removed or attached to the guide rail 164. FIG.
17B-2 schematically illustrates a partially exploded view of
the aimable illumination source of FIG. 17B-1. In some
embodiments, a stop 203 may be provided to facilitate cou-
pling of the aimable illumination source 202 to the projectile
device at a repeatable location.

FIG. 18 schematically illustrates one embodiment of a
system for indicating a relationship between a point of aim
and a point of impact for a projectile device, wherein the
system has an embodiment of an index 206 for recording a
distance. In this embodiment, the index is integrated with the
illumination device and its mounting hardware. The illumi-
nation device, or a shell on its outer edge can be rotated to
align a marked distance with an arrow. This distance can be
the first distance discussed above with respect to FIG. 15.
Similar recording devices (tabs, rings, etc.) may be built into
the system to make it easier to record the distance, magnifi-
cation, and range settings.

FIGS. 19-21 depict the results of a series of conventional
steps taken to zero a projectile device. A shooter aims
crosshairs to bisect a target and fires a three-round group of
bullets to produce three points of impact 208. FIG. 19 depicts
bullets having struck above and to the right of target ring 102.
The shooter then estimates the centroid 210, i.e., the central
spot of bullet holes or points of impact 208. The shooter then
aims crosshairs 42, 44 (see FIG. 2) to bisect the target at
centroid 210. The shooter then fires another three-round
group of bullets to produce another three points of impact
208. The shooter continues this shoot/adjust scope procedure
until he or she is satisfied that the centroid 210 and crosshairs
42, 44 (see FIG. 2) are both on the bullseye inside the target
ring 102. There are several disadvantages associated with this
conventional method. This system requires estimating the
centroid and firing many rounds to achieve the desired results,
thereby wasting many rounds in the zeroing process, i.e., even
before a projectile is being put to use. As the shooter contin-
ues to achieve zero, the shooter may begin to anticipate recoil-
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shock and experience the involuntary reflex known as flinch-
ing, further prolonging the process of zeroing. Firing
successive rounds generates heat distortion of both the sight
picture and barrel accuracy, causing the zeroing process to be
ineffective as the effects of heat distortion are not considered.

Other methods of attaining zero require the use of (1)
boresighters or (2) collimators. Bore sighters are inserted into
a barrel or chamber or magnetically attached to a gun barrel.
They indicate the line of the gun’s bore to target, not the bullet
path. The collimators also indicate the path of the bore but
enables user to establish a starting point for zeroing. As such,
these two methods are fundamentally flawed as the bore to
target and bullet path are not coincident as indicated else-
where herein.

FIG. 22 depicts an effect of using only one reference point
in zeroing a projectile device. Although a single marking
beam (or simply beam) is shown to be utilized in limited
circumstances as disclosed elsewhere herein to zero a projec-
tile device, it cannot indicate the distance from a superposi-
tion device to a target as a single reference point can be
maintained (or superposed) even though a projectile device
68 to which the superposition device 66 is moved and hence
alters the path of a bullet. The alignment of a single reference
beam, when projected onto a target, can be maintained or
resumed in spite of the changes in posture (pitch angle, yaw
angle and roll angle) and the distance of the superposition
device 66 from the target. The superposition device 66 can be
tilted at various pitch angles or moved laterally left or right on
a horizontal plane and the beam can still be located at the
same spot on the target as shown in the proximal plane 218 of
FIGS. 22 and 23. The superposition device 66 can also be
moved towards or away from the target without indicating any
change of distance. If any of these movements are executed,
the points of impact 46 on the proximal plane 218 may remain
accurate but the far target as indicated on the distal plane 220
will be far from being accurate as indicated by non-coinci-
dental points of impact 46 on the distal plane 220. As shown
in FIG. 22, the reference point 70 can be superposed even if
the pitch angle of the projectile device is adjusted up and
down. It shall be noted that the paths of bullet, as indicated by
the lines penetrating the points of impact 46, trace substan-
tially different paths aligned vertically (as indicated by the
point of impacts 46 on the distal plane 220) as the pitch angle
of'the projectile device 68 is altered and even when the super-
position device 66 still superposes the reference point 70.

FIG. 23 depicts yet another effect of using only one refer-
ence point in zeroing a projectile device. In this case, the
reference point 70 can be superposed even if the yaw angle of
the projectile device is altered. It shall be noted that the paths
of bullet, as indicated by the lines penetrating the points of
impact 46, trace substantially different paths aligned horizon-
tally (as indicated by the point of impacts 46 on the distal
plane 220) as the yaw angle of the projectile device 68 is
altered and even when the superposition device 66 still super-
poses the reference point 70.

FIG. 24 depicts an effect of using two reference points in
zeroing a projectile device. Although the use of two reference
points may be satisfactory in limited circumstances, inexpe-
rienced shooters may find it difficult to zero a projectile
device using a single round. Similar to the effect depicted in
FIG. 22 for one reference point, the reference points 70 can be
superposed even if the pitch angle of the projectile device is
varied as depicted in FIG. 24. One difference between the use
of'a single reference point and two reference points lies in the
divergent configuration of beams of the superposition device
66 in FIG. 24. Therefore there is one unique distance from the
superposition device 66 to the reference points 70. The beams
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from the superposition device 66 will fail to superpose the
reference points 70 if the superposition device 66 is moved
away from this unique distance between the superposition
device 66 and the reference points 70. It shall be noted that
even with divergent beams of a two reference point system, in
order to achieve a unique position and posture, the user of
such system will still need to ensure that the pitch angle of the
superposition device 66 is unique, as evidenced by the differ-
ent points of impact 46 on the distal plane 220 if the pitch
angle of the superposition device 66 is not maintained. The
use of two reference points requires that the yaw angle of the
superposition device 66 be maintained such that the reference
points 70 may be superposed, leaving open a potential change
in the pitch angle of the superposition device 66. As the beams
are divergent, any change in distance from the superposition
device to the target will be readily indicated. The Applicant
discovered that by using three diverging beams in a superpo-
sition device, coupled with superposing of the three beams on
three reference points at a first target area, unique spatial
location, pitch angle, yaw angle and roll angle of the super-
position device 66 can be achieved. Reference points com-
prised of other shapes, such as those disclosed in FIGS.
7C-7E may also be used provided that at least three reference
points may be indicated in each of such shapes.

FIG. 25 depicts an effect of using three parallel beams 216
and their corresponding reference points in zeroing a projec-
tile device 68. With parallel beams, the spatial location of the
superposition device 66, at which it is capable of superposing
the reference points 70 is not unique. For instance, when
disposed at positions A and B at unique pitch and yaw angles,
a superposition device 66 is capable of superposing the the
reference points 70. As the bullet trajectory traces a curved
path as shown in FIG. 1, such arrangement is unsatisfactory
especially in portions of the bullet trajectory 36 where a bullet
deviates from the line of sight 34 (see FIG. 1).

FIG. 26 depicts an effect of using three diverging beams
and their corresponding reference points in zeroing a projec-
tile device 68. By using three reference points on a target, any
change of posture of a projectile device is indicated and if at
least one beam is divergent relative to at least one of the two
other beams, there exists a unique posture of the projectile
device 68 (to which a superposition device is attached) which
will produce a beam pattern that corresponds exactly to the
three reference points 70 with unique distances between the
reference points 70. As shown in FIG. 26, the area encom-
passed by the triangular pattern of the three reference points
70 at the proximal plane 218 is larger than the area encom-
passed by beams emanating from the superposition device 66.
The area encompassed by the triangular pattern of the three
reference points 70 at the distal plane 220 is even larger as the
distal plane 220 is disposed farther than the proximal plane
218 from the superposition device 66. In the embodiment of
FIG. 26, no two beams are parallel. F1IG. 26 A depicts an effect
of'using two parallel beams and a third beam orientated at an
angle to the two parallel beams and the corresponding refer-
ence points of all three beams in zeroing a projectile device.
Similar to effect of the diverging beams of FIG. 26, the
arrangement with the lone upper beam disposed at an angle
with any one of the two lower beams requires that the super-
position device 66 be positioned at a unique posture to pro-
duce exact patterns at the proximal and distal planes 218, 220.
The beam embodiment shown in FIG. 26A is also referred to
as diverging beams as the footprint of the beams at a distal
plane is larger than the footprint of the beams at a proximal
plane. Itis to be understood that the total number of diverging
beams may be increased to four or more to achieve even more
accurate result. However, the increase to four beams greatly
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increases the level of difficulty in superposing all of the beams
on the reference points and yields little to no discernible
benefits compared to the use of three beams. In one embodi-
ment, the reference points and target ring may be pre-printed
on a target. In another embodiment, the target may be pre-
printed and the reference points may be marked according to
the beams of the superposition device.

FIG. 26B depicts an effect of using three converging beams
and their corresponding reference points in zeroing a projec-
tile device 68. Although less desirable than three diverging
beams as the transmitting area of the superposition device
will need to be larger in order to accommodate three more
widely spread projection devices and that the footprint of the
beams made at distal planes will be less discernible (smaller),
it is also conceivable that the beams be made converging as
this arrangement also requires that a unique posture be used in
superposing the reference points 70.

FIGS. 27-29 depict effects of adjusting the divergence of
three beams on the footprint encompassed by the three refer-
ence points made by the three beams. It shall be noted that a
small angle adjustment at the source (superposition device
66) can cause a large change in the area of the footprint at a
distal plane. An example of such magnification is depicted in
FIG. 30 where, due to a divergence of 1 degree, a footprint (or
distance between two beams) of about 15 inches results at a
25-yard target. At 37.5 yards from the superposition device
66, this becomes a footprint measuring about 22.5 inches.

FIG. 31 depicts an alignment of a projectile device with a
target using a superposition device having three diverging
beams and the corresponding reference points of the three
beams in zeroing a projectile device. FIGS. 32-34 depict the
results of a present series of steps taken to zero a projectile
device using three reference points. In FIG. 32, a shooter
projects or superposes three beams onto reference points 70
and fires one round to cause a point of impact 46, without
regard for a bullseye. The projection 222 of crosshairs repre-
sents the mark as seen through the scope 32 but not actually
present at a target. The shooter then marks dots or reference
points 70. The shooter may alternately use a printed target
with dot positions already indicated by circles 70. While
maintaining or resuming relationship of the three beams 216
to reference points 70, the shooter adjusts crosshairs 42, 44 of
the scope 32 to bisect bullet hole or point of impact 46. The
scope 32 is now “zeroed” and the crosshairs 42, 44 (or its
projection 222) indicates a point of impact 46 the next time a
shot is taken from the projectile device 68 to which the scope
32 is attached.

FIG. 35 depicts one embodiment of a view through the
projectile device scope of FIG. 31, wherein three alignment
points of the projectile device scope are projected through
superimposition of the scope’s three alignment points 224
onto the three reference points 70 within the first target area.
Instead of using a separately available superposition device,
such alignment points 224 may be incorporated into the scope
32.

In one embodiment, the positioning of the alignment points
224 may be adjustable, much like the means by which the
optical reference points of a scope may be adjusted for spe-
cific distances to a target as shown in FIG. 10C. Other means
of adjustment of the alignment points disclosed elsewhere
herein for systems using one or two reference points may also
be readily adopted for the embodiment using three reference
points.

FIG. 36 depicts an embodiment of a mounting method for
coupling at least one projection device having three separate
beams to a projectile device. FIG. 37 depicts one embodiment
of a system for indicating a relationship between a point of
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aim and a point of impact for a projectile device, wherein the
system has a means for adjusting the divergence of the beams
216 to create suitably sized beam footprint to superpose ref-
erence points disposed at various distances from the projectile
device. In FIG. 37, all three beams are configured to be
emitted using one single laser head. The beam splitting tech-
nique shown in FIG. 6B may be readily adopted to produce
such configuration. FIG. 38 depicts a rubberized sleeve 212 to
which a superposition device having three beams is attached,
the sleeve 212 is configured to be slid on a scope to secure the
superposition device to a projectile device. FIG. 39 depicts a
rubberized sleeve 212 to which an adjustable superposition
device having three beams, the sleeve 212 is configured to be
removably slid on a scope to secure the superposition device
to a projectile device. In order to increase the adaptability of
the present superposition device 66, in the embodiment
shown in FIG. 39, a pitch angle adjuster 214 is further pro-
vided to enable the angle adjustment between the longitudinal
axis of the sleeve 228 and the longitudinal axis of the super-
position device 226. Other means of securing a superposition
device to a projectile device disclosed elsewhere herein for
systems using one or two reference points may also be readily
adopted for the embodiment using three reference points.

FIGS. 40 and 41 depict a focusable superposition device
casting a pair of beams at various degrees of divergence. For
simplicity, only a pair of beams is used to demonstrate a
mechanism that may be used to cause varying degrees of
divergence. It shall be understood that the mechanism dis-
closed herein is intended to be presented by way of example
only, and is not limiting. Such capability is necessary when it
is impossible to superpose three beams on pre-printed refer-
ence points: (1) due to the unwillingness or inability of a
shooter to adjust his or her distance or position to a target, or
(2) if the triangular pattern of the pre-printed reference points
is impossible to be superposed as the original pattern of the
three beams of the superposition device does not match the
triangular pattern of the pre-printed reference points. It shall
be noted that by adjusting the angles of the beam splitter 230
and mirror 232, the divergence of the beams can be adjusted.
The angles of the beam splitter 230 and mirror 232 may be
individually adjusted or a linkage may be formed between the
two parts such that an angle adjustment on one part causes an
angle change on the other part.

FIG. 42 depicts a pre-printed target that is configured for
used with pre-calibrating or zeroing a projectile device for a
plurality of distances. The target includes three pre-printed
references points 126 in a first target area and a plurality of
target rings 38 disposed in a vertical fashion in a second target
area. In use, the target is to be disposed at 25 yards from a
projectile device that is to be zeroed. In order to zero the
projectile device for striking targets at greater distances, e.g.,
50, 100, 200 and 300 yards, the target only needs to be placed
at 25 yards from the projectile device, thereby making it
convenient for the user to zero his or her projectile device for
great distances. A target ring 38 configured for a greater
distance is disposed at a lower position on the target, in
conformance with the trajectory of a projectile at such dis-
tance from a projectile device.

Having thus described several embodiments of the claimed
invention, it will be rather apparent to those skilled in the art
that the foregoing detailed disclosure is intended to be pre-
sented by way of example only, and is not limiting. Many
advantages for the systems and methods for aligning a point
of'aim with a point of impact for a projectile device have been
discussed, including the ability to quickly and accurately zero
a projectile device with only one shot. The methods and
systems herein may be used to establish, maintain, or resume
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the relationship between a point of aim and a point of impact.
These methods and systems eliminate the need for calcula-
tions when zeroing a projectile device. The methods and
systems also greatly reduce the number of projectiles needed
to zero a projectile device. In the case of firearms, being able
to use a single round (single projectile) to zero the weapon,
the weapon will incur less barrel wear than a weapon which
needs to be zeroed with multiple rounds. Fewer rounds also
means the barrel undergoes less heat distortion. This may
result in a more accurate zeroing process when compared to
zeroing methods using more rounds since weapons zeroed
using more rounds will eventually cool after the multiple
rounds are fired, returning the barrel to a slightly (but notice-
ably) different position and thereby affecting its zero posi-
tion. The methods and systems for aligning a point of aim
with a point of impact for a projectile device also have the
benefit of indicating improper shooting technique, improper
scope mounting relative to a rifle bore, or both if zero is not
readily achieved.

Various alterations, improvements, and modifications will
occur and are intended to those skilled in the art, though not
expressly stated herein. These alterations, improvements, and
modifications are intended to be suggested hereby, and are
within the spirit and the scope of the claimed invention.
Additionally, the recited order of the processing elements or
sequences, or the use of numbers, letters, or other designa-
tions therefore, is not intended to limit the claimed processes
to any order except as may be specified in the claims. Accord-
ingly, the claimed invention is limited only by the following
claims and equivalents thereto.

What is claimed is:

1. A method of aligning a point of aim with a point of
impact for a projectile device, comprising:

(a) using a superposition device coupled to said projectile

device,

superposing at least three reference points within a first
target area, wherein said step of superposing said at least
three reference points comprises using at least one illu-
mination source to shine at least three marking beams to
produce at least three dots within said first target area
and said at least three marking beams are disposed such
that at least one of said three marking beams is disposed
at an unparallel configuration with at least another one of
said three marking beams;

(b) shooting a projectile from said projectile device at a
second target area, while said at least three reference
points are still superposed, to create said point of impact;
and

(c) adjusting the point of aim for the projectile device to
correspond with the point of impact while said at least
three reference points are still superposed.

2. The method of claim 1, wherein said first target area

comprises said second target area.

3. The method of claim 1, wherein each of said at least three
marking beams is a laser beam.

4. The method of claim 1, wherein said at least three mark-
ing beams are disposed in a diverging configuration.

5. The method of claim 4, wherein the divergence of said at
least three marking beams is adjustable.

6. The method of claim 1, further comprising marking said
at least three dots to form said at least three reference points.

7. The method of claim 1, wherein said superposition
device comprises at least three alignment points configured to
be superposed over said at least three reference points.

8. The method of claim 1, wherein said step of adjusting the
point of aim for the projectile device comprises aiming with
anaiming device coupled to the projectile device, wherein the
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aiming device is selected from the group consisting of: a
scope; an iron sight; a dot sight; a holographic sight; and a
shotgun sight.

9. A system for aligning a point of aim with a point of
impact for a projectile device, said system comprising a
superposition device configured to be coupled to the projec-
tile device to superpose at least three reference points within
a first target area, wherein said superposition device com-
prises at least three marking beams, said least three marking
beams are disposed such that at least one of said at least three
marking beams is disposed at an unparallel configuration
with at least another one of said at least three marking beams.

10. The system of claim 9, wherein said superposition
device is further configured to be removably coupled to said
projectile device.

11. The system of claim 9, wherein each of said at least
three marking beams is a laser beam.

12. The system of claim 9, wherein said at least three
reference points are configured to be coupled to alignment
points disposed on the optics of a scope.

13. The system of claim 9, further comprising a second
target area having a target ring disposed in a spatial relation-
ship with said at least three reference points, wherein said
target ring is configured to be used to zero the projectile
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device at a distance corresponding to the distance between the
projectile device and said second target area and said target
ring and said at least three reference points are pre-printed on
a target.

14. The system of claim 9, further comprising a second
target area having a target ring configured to be in a spatial
relationship with said at least three reference points, wherein
said target ring is configured to be used to zero the projectile
device at distance not corresponding to the distance between
the projectile device and said second target area and said
target ring and said at least three reference points are pre-
printed on a target.

15. The system of claim 9, wherein said at least three
marking beams are configured in a diverging configuration.

16. The system of claim 9, wherein said superposition
device is attached to a rubberized sleeve configured to be
removably slid on a scope to secure said superposition device
to the projectile device.

17. The system of claim 9, wherein said at least three
marking beams are disposed in a converging configuration.

18. The system of claim 17, wherein the divergence of said
at least three marking beams is adjustable.
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